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BMPyjlEHTHOCTb 

M HEKOTOPblE UMTOXMMMHECKME XAPAKTEPMCTHKM 
LEISHMANIA MAJOR 

B nPOUECCE ^JlMTEJlbHOrO KyJlbTMBMPOBAHMfl 

P. M. Hacwpoea, B. J\. KajiJiMHMKoea, C. X. BatJjaKyjiOB, 4>. Lli. Hacbipoe 

Ha 17 ima mM ax L. major , BbiAeAeHHbix ot 6ojibHbix juojxeik , BbiHCHeHO, mo 
oriHcaHHbiH paHee Mop(})oreHe3 napa3HTa b k3>kaom nacca>Ke KyjibTypbi conpoBO>K- 
AaeTCH uHTOXHMHqecKHMH npeo6pa30BaHHHM h npoMacTHroT: o6eAHeHHeM hx Kjie- 
tok PHK, HapacTaHHeM AHcnepcHocTH ee pacripeAeAeHHH b KJieTKe, a TaK>Ke H3Me- 
HeHneM 3 kthbhocth HA,U0-H-AHa(})opa3bi, riepoKCHAa3bi h cj)epMeHTOB, okhcahio- 
iuhx HHyc 3ejieHbifi B. 

MeTauHKJiHqecKne npoMacTHroTbi, oripeAeAHiomHe BHpyjieHTHbie cBoftcTBa 
nonyjiHUHH AeftuiMaHHH b KyjibType, HMeiOT oripeAejieHHyio UHToxHMnqecKyio xapaK- 
TepucTHKy . Hx oco6eHHOCTH — KpaflHHH 6eAHOCTb PHK, ee AncnepcHOCTb, HH3Kan 
aKTHBHOCTb AHacf)0pa3bl, HHyC-OKHCAHK)mHX (|)epMeHTOB — MOryT OTpa>KaTb npe- 
aAariTauHio npoMacTHroT k npoAOA>KeHHK) uhka a b ri03B0H0MH0M xo3HHHe. 

naAeHHe BnpyjieHTHoc th ot nacca>Ka k riacca>Ky b ripouecce AAHTeAbHoro 
KyAbTHBHpOBaHHH HOAO>KHTeAbHO KOppeAHpyeT He TOAbKO c nocTeneH hoh yipaTOH 
choco 6 hocth npoMacTH tot k MeTauHKAoreHe3y, ho h co CHH>KeHHeM AHacj)opa3HOH 
H nepOKCHAa3HOH 3KTHBHOCTH BCeft HOriyAHUHH. OAHOBpeMeHHOe HapaCTaHHe no 
Mepe KyjIbTHBHpOBaHHH HHyC-OKHCAHKDUUefl CH 0 C 06 h 0 CTH npOMaCTHTOT MO>KeT 6 blTb 
HeKOTOpOH KOMrieHCaUHeft CHH>KeH Hfl aKTHBHOCTH H33BaHHbIX cj)epMeHTOB H OTpa- 
>KaTb aAariTauHio k ycAOBHAM KyAbTHBnpoBaHHfl, aTTeHyauHio. 

McCJieAOBaHHH AeHUIMaHHH B KyAbTypaX ri03B0AHAH BblflCHHTb, HTO BHpyAeHT- 
HOCTb 3THX riapa3HTOB H3MeHHeTCH Ha HCKyCCTBeHHOH HHTaTeA bHOH epeAe KaK 
b npeAeAax Ka>KAoro naccawa, TaK h ot nacca>Ka k nacca>Ky. OHa CBA3aHa c oripe- 
AeAeHHblM THHOM TipOM 3CTHTOT — MCTaUHKA HHeCKHM H (J)OpMaMH, KOTOpbie B K3>K- 
aom nacca>Ke hohbahhdtch b CTaunoHapHOH (})a3e (h TorAa KyAbTypa CTaHOBHTCA 
BHpyAeHTHofl), ho ot naccawa k nacca>Ky CTa hobatca Bee MaAOMHCAeHHee, hto 
K oppeAHpyeT co CHH>KeHHeM, a hotom h c yTpaTofi BnpyAeHTHOCTH (Silva, Sacks, 
1987; HacbipoBa h Ap. 1988; KaAAHHHKOBa h Ap., 1992). 

3tO AaeT B03M0>KH0CTb H3yqaTb H3MCHeHHfl BHpyAeHTHOCTH AeHIlIM3HHH OAHO- 
BpeMeHHO C H3MeHeHHHMH UHTOXHMHHeCKHX CBOHCTB Hapa3HTOB H OCO 60 HHBa3HBHbIX 
MeTaUHKAHMeCKHX TipOMaCTHTOT. 

H3BeCTHO, MTO B KyAbType MOpC^OAOTHHeCKHe ripeo6pa30BaHHH AeHLUMaHHH, 
pe3yAbTaTOM KOTOpbIX ABAfltOTCfl MeTaUHKAHHeCKHe (})OpMbI, COH pOBO>KAaiOTCfl 
CyuueCTBeHHbIMH H3MeHeHHHMH 6a30(|)HAHH KAeTKH (KaAAHHHKOBa H Ap., 1987a, 
19876; HacbipoBa, HacbipoB, 1987), a Ba>KHeniiine MeTa 6 oAHqecKHe nepecTpon kh 
b riOAHOM >KH3HeHHOM uHKAe KacaiOTCA ripoKAe Bcero 3HepreTHqecKoro o6MeHa 
(Brand, Johnson, 1947; Krassner, 1966; Janovy, 1967) h CBA3aHHbix c hhm 
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xoHApHOMa h KHHeTonjiacTa (Creemers, Jadin, 1967; Rudzinska e. a., 1964; Simp¬ 
son, 1965). ripoTea3bi (Wilson e. a., 1989; Chang, 1989), Kncjian cJ)oc(j)aTa3a 
(Katakura, Kobayashi, 1988), a TaK>Ke HeKOTopbie okhcji mejibHbie (j)epMeHTbi 
(KajuiHHHKOBa, HacbipoB, 1972; Doran, Herman, 1981; Chanon, Blackwell, 
1985) riOA 03 peBaiOTCH B ripHMOM OTHOLlieHHH K BHpyjieHTHOCTH jien hi mbhhh . 

OcHOBbiBancb Ha sthx AaHHbix, cboh uhtoxhm nnecKHe nccjieAOBaHHH L. major 
b ripouecce KyjibTHBHpoBaHHH Mbi Haqajin c PHK h OKHCJiHTejibHbix cj)epMeHTOB. 

MATEPHAJ1 H METOAbI 

Ha cpe^e NNN c oOoramaiomeHCH >KHAKOCTbio HccjieAOBajmcb 17 LiiTaMMOB, 
14 H3 KOTopbix (MHOM/SU/85/5, MHOM/SU/85/8, MHOM/SU/86/15MB, 
MHOM/SU/86/9MB, MHOM/SU/86/3MB, MHOM/SU/86/2MB, MHOM/SU/ 
86/28T, MHOM/SU/86/4KB, MHOM/SU/87/3, MHOM/SU/87/10, MHOM/ 
SU/87/13, MHOM/SU/87/52B, MHOM/SU/87/54T, MHOM/SU/87/3PK) 
cpa3y riocjie BbiAejieHHH (2 — 20-h riacca>KH) ot OojibHbix juojxeik b Y36eKHCTaHe 
h omacTH b TypKMeHHH b 1985—1987 rr., a 3 LiiTaMMa (MHOM/SU/81/KT, 
MHOM/SU/72/19 Alu, MHOM/SU/55/BejioBa) 1 —riocjie oqeHb AJiHTejibHoro 
KyjibTHBHpoBaHHH (32—503 -h riacca>KH). 

Ha pa3Hbix 3Tanax KyjibTHBHpoBaHHH H3yqeHbi CTerieHb BHpyjieHTHOCTH jieHLii- 
MaHHH ajih MbiHieH, Mopcj)OJiorHH ripoMacTHroT b TeqeHHe 30 AHen riacca>Ka h b ot- 
AejibHbie ahh (b 6oji bLUHHCTBe cjiyqaeB 5, 10, 15, 20, 30-h ahh), hx HeKOTopbie 
UHTOXHMHqeCKHe XapaKTepHCTHKH. y ripOMaCTHTOT U.HTOXHM HqeCKH H3yqaJlHCb: 
PHK rio Bpame; criocoOHOCTb okhcji HTb HHyc 3ejieHbift B; aKTHBHOCTb HA/IO-H- 
AHac{)opa3bi no CKapriejuiH h riepoKCHAa3bi (6eH3HAHHOBbiM mctoaom) . CTerieHb 
aKTHBHOCTH cj3epMeHTOB Bbipa>Kajiacb cpeAHHM qncjiOM rpaHyji (BbiHBjineMbix ripo- 
AyKTOB peaKUHH b oco6h) H3 50—100 ripocMOTpeHHbix KjieTOK. Ha ocHOBe nccjie- 
AOBaHHH OTAejibHbix AHeft pocTa KyjibTypbi Bbiqncjinjiacb cpeAHHH CTerieHb aKTHB- 
hocth 4>epMeHTa ajih riacca>Ka. 


PE3yjlbTATbI 

1. UHTOXHMHqeCKHe h 3 m e h e h hh b npe^ejiax ri a c c a >k a. 
OKpacKa MeTHJiOBbiM 3ejieHbiM- rinpoHHHOM c KOHTpojieM PHK-a 30 H rioKa3ajia, hto 
ripoHCxoAHman b kh>kaom riacca>Ke uHTOAH(})(j)epeHUHpoBKa npoMacTHroT ot TeM- 
HblX K ripOCBeTJIHIOmHMCH, CBeTJIbIM H MeTaUHKJI HqeCKHM COripOBO>KAaeTCH riOCTe- 
rieHHbiM oOeAHeHneM kjictok PHK. OHa coripoBo>KAaeTCH h H 3 MeHeHneM c})opMbi 
uhtoxhm nqecKoro BbiHBjieHHH PHK ot rpaHyjinpHo-rjibiOqaTOH y TeMHbix k 3epHH- 
ctoh y ripocBeTJimomHXCH h coBceM AHcriepcHofl y CBeTJibix h m eTa uhkjih qec khx 
npoMacTHroT (cm. TaOjinuy). YpoBeHb coAepwaHHH PHK b uHToruia3Me hojio>kh- 
TejibHo KoppejinpyeT c KOJinqecTBOM KapnocoMHon PHK. Y OeAHbix PHK CBeTJibix 
h MeTauHKjinqecKHx c})opM KapnocoMa He BbiHBJineTCH. 

PHK HepeAKO coAep>KHTcn h b KHHeToruiacTe. 3to BbipawaeTCH b KopnqHeBa- 
tom hjih cnpeHeBOM ero oKpauiHBaHHH. nocjie ripeABapHTejibHofl o6pa6oTKH 
PHK-a3ofl KHHeToruiacT ctbhobhtch hhcto 3ejieHbiM. Y MeTauHKjinqecKHx npoM bcth- 
tot PHK-coAep>KamHe KHHeToruiacTbi BCTpeqaiOTCH, riowajiyft, qame, qeM y Apyrnx 
(j)opM. H HApo, h Aa>Ke KHHeToruiacT Ojicaho OKpawHBaiOTCH MeTHJiOBbiM 3ejieHbiM. 
OOeAHeHHe PHK h ycnjieHHe ee AncriepcHocTH ripn riepexoAe ot TeMHbix k MeTa- 
UHKJinqecKHM npoMacTHroTaM b Ka>KAOM riacca>Ke rioBTopmoTCH 3aHOBO. 

CMeHmomne Apyr Apyra b riacca>Ke Mop(j)OJiorHqecKHe THribi npoMacTHroT 
J. major pa3JiHqaiOTCH t aK>Ke h rio aKTHBHOCTH OKHCJiHTejibHbix (J)epMeHTOB (cm. Ta6- 


1 Aajiee Ha3BaHHH uiTaMMOB AaioTCH b coKpameHHH. 
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HeKOTopbie uHTOXHMHHecKne xapaKTepncTHKH npoMacTHroT L. major b KyjibType 
Some cytochemical characters of L. major prornastigotes in culture 


Mop(J)OJiorHMecKHe THribi npoMacTHroT 


UhtoxhmHM ecKHe peaKUHH 
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jiHuy). AKTHBHOCTb HA/IO-H-AHac[)opa3bi b bh jxe 3epeH c{)opMa3aHa o6Hapy>KH- 
BaeTCH rjiaBHbiM o6pa30M b nepeAHen qacTH KjieTKH, BOKpyr KHHeiorui acia, ha pa 
H Me>KAy HHMH. n P H BbicoKOH aKTHBHocTH Tonorpa(j)HH MeHee onpeAejieHHa. 

y TeMHbIX H CBeTJIbIX npOMaCTHTOT aKTHBHOCTb HA/1,0-H- AHa(})0pa3bl 3HaMH- 
TeAbHa (10 — 15 rpaHyA (})opMa3aHa Ha KAeTKy), y npocBeTAHiomHxcH h Meia- 
UHKAHMecKHx — HH3Ka (okoao 3 rpaHyA) (cm. TaOAnuy). 

HeBbicoKan nepoKCHAa3Han aKTHBHOCTb b bhac 30aothcto-kophh HeBbix rpaHyA 
HHCAOM He 60 Aee 7 Ha KAeTKy BbIHBAflAaCb B TeMHbIX, npOCBeTAHIOLUHXCH H CBeTAbIX 
npoMacTHroTax, KOTopbie b stoh peaKUHH 6e3 AonoAHHTeAbHon oKpacKH He BcerAa 
MO>KHO 6bIAO qeTKO pa3AHHHTb. AKTHBHOCTb np OH BA HAH He BCe 0 C 06 h. Y MeTa- 
UHKAHqeCKHX cj30pM OHa OTCyTCTBOBaAa. 

FIpoAyKT peaKUHH oKHCAeHHH HHyca 3eAeHoro — TeMHO-3eAeHbie, qacTo o6HAb- 
Hbie rpaHyAbi — AOKaAH3yiOTCH b npoMacTHroTax, npeHMyruecTBeHHO BOKpyr 
KHHeTonAacTa, HApa h 3 a hapom, 6e3 CTporon 3aKOHOMepHOCTH. TeMHbie, npo- 
CBeTAHKDIAHeCH H CBeTAbie npOM aCTHTOTbl npOHBAHIOT BbICOKyK) aKTHBHOCTb (A O 
15 rpaHyA Ha KAeTKy) h m3ao pa3AHqaiOTCH Me>KAy co6oh, a TaK>Ke b pa3Hbie ahh 
nacca>Ka. MeTauHKAHqecKHe (J)opMbi OTAHqaiOTCH ot npoqnx KpaHHe CAaOon HHyc- 
OKHCAHIOLUeH 3KTHBHOCTbK) — 2 — 3 rpaHyAbi Ha KAeTKy (cm. TaOAHUy). 

2. H3MeHeHHH BHpyAeHTHOCTH H A bl x a t e A b H bl X (J)ep- 
m e h t o b npoMacTHroT ot n a c c a )K a k n a c c a >k y. Bee 17 CBe>Ke- 
BbiACAeHHbix uiTaMMOB, npocAe>KeHHbie Ha npoTH>KeHHH 2—12, 2—20-ro nacca>KeH, 
nOCTeneHHO CHH>KaAH CBOIO BHpyAeHTHOCTb AAH MblHieft, qTO npOHCXOAHAO C pa3HOH 
CKopocTbio h b pa3HOH CTeneHH (cm. pncyHOK, A). JXojivo (ao 10-ro nacca>Ka) 
OCTaBBAHCb BbICOKOBHpyAeHTHbIMH HITaMMbI 5 H 8, BblAeAeHHbie B 1985 r., a T3K>Ke 
uiTaMM 15MB 1986 r. BoAbuiHHCTBO uiTaMMOB 1986 r. (9MB, 2MB, 3MB) 6biAO 
cpeAHeBHpyAeHTHbiM ao 20-ro nacca>Ka. 3aMeTHO paHbuie CHH>KaAH h k 20-My nac- 
ca>Ky TepHAH BHpyAeHTHOCTb uiTaMM 4KB 1986 r. h uiTaMMbi, BblAeAeHHbie b 1987 r. 
(13, 10, 52B, 3PK, 54T). CpeAH hhx uiTaMM 3 6biA cpeAHeBHpyAeHTHbiM y>Ke Ha 
2 -m nacca>Ke. Oh h uiTaMM 15MB mchhah cboio BHpyAeHTHOCTb ocoOeHHO nocTe- 
neHHo: 1 -h aoato ocTasaACH cpeAHeBHpyAeHTHbiM, a 2 -h — BbicoKOBHpyAeHTHbiM. 

ArreHynpoBaHHbie, c OoAbuiHM CTa>KeM KyAbTHBHpoBaHHH, hit a mm bi KT, 19 Ahi 
h BeAOBa Ha 32 — 503-m nacca>Kax 6biAH HeBHpyAeHTHbiMH. 

HapnAy co CHH>KeHHeM BHpyAeHTHOCTH ot nacca>Ka k nacca>Ky HaOAiOAaAHCb 
UHTOXHMHqeCKHe H3MeHeHHH npOMaCTHTOT L. major , a HMeHHO HX OKHCAHTeAbHbIX 
CBOHCTB (cm. pHCyHOK, A — /") . 

IlapaAAeAbHO CHH>KeHHio BHpyAeHTHOCTH nocTeneHHO naA^Aa aKTHBHOCTb 
HA/I,0-H-AHa(})opa3bi (cm. pncyHOK, B) , hto Bbipa>KaAOCb b coKpameHHH qncAa 


235 




2 6 1012 2 61012. 
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BHpyjieHTHOCTb h AbixaTejibHbie (})epMeHTbi L. major Ha pa3Hbix 3Tanax KyjibTHBHpoBaHHH. 

A — BHpyjieHTHOCTb: a — BbicoKan, 6 — cpeAHHH, 8 — hh3K3h, z — OTcyTCTByeT; B — r — aKTHBHOCTb 4)epMeHTOB 
b npoMacTHroTax: B — HAA^-H-AHactiopaaa, B — nepoKCHAa3a, r — okhcjichH e HHyca 3ejieHoro B (Be3Ae 
cpeAHee mhcjio rpaHyji — npoayKTOB cneuHc|)HMecKHX lihtoxhmhmcckhx peaKunft — Ha KJieTKy, ajih nacca>Ka); 
nucppbi — HOMepa nacca^eft nocjie BbiAejieHHH uiTaMMOB H3 nauneHTOB b KyjibTypy; cjieea — HOMepa uiTaMMOB. 

The L. major virulence and oxidative enzymes at the different stages of cultivation. 
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rpaHyji cj)opMa3aHa b KJieTKe c 5 — 15 Ha 2-m naccawe a o 1—5 rpaHyji Ha 20-m riac- 
ca>Ke [pa3HHua AOCTOBepHa: =3; pcO.Ol (cm. pncyHOK, £)]. 

UlTaMMbi, BbiAejieHHbie b 1985 — 1986 rr. h aoato ocTaBaBuiHecn BHpyjieHT- 
HbiMH, HaMHHaJiH cBoe npe6biBaHHe b KyjibType c 6ojiee BbicoKofi Anacj)opa3HOH 
aKTHBHOCTbio (10—15 rpaHyA c})opMa3aHa b KJieTKe), MeM uiTaMMbi 1987 r. (5 rpa¬ 
Hyji), 6bICTpO yTpaTHBLHHe BHpyjieHTHOCTb. CpeAH HOCJieAHHX Te, MTO AOJlbUie OCTa- 
BaJlHCb BbICOKOBHpyJieHTHbIMH (UlTaMMbi 10 H 13), OTAHMaAHCb CJiaObIMH H3MCHe- 
hhhmh AHac})opa3HOH aKTHBHOCTH ot riacca>Ka k riacca>Ky. To >Ke mo>kho CKa3aTb 
ripo uiTaMMbi 15MB h 3, aoato coxpaHHBLUHe BHpyjieHTHOCTb Ha HeH3MeHHOM, 
xoth h pa3HOM, ypoBHe. 

H3 CTapbix, aTTeHynpoBaHHbix uuaMMOB ABa xapaKTepH30Bajincb HeBbicoKofi 
H MaJlO H3MeHHK)meHCH aKTHBHOCTbio AHa(j)Opa3bI, a TpeTHH — BeJIOBa — HMeJl 
BecbMa BbicoKyio aKTHBHOCTb h, KaK cBe>KeBbiAejieHHbie uiTaMMbi, cHH>Kaji ee 
ot 500-ro k 503-My nacca>Ky (ripaBAa, oh HccJieAOBajicn Bcero Jinuib b oahh H3 
A Hen Ka>KAoro nacca>Ka). 

IToaoOho AHacj)opa3HOH, b npouecce AAHTeAbHoro KyjibTHBHpoBaHHH nocTe- 
rieHHO cHH>KaAacb, a k 20-My nacca>Ky npaKTHMecKH yTpaMHBaAacb nepoKCHAa3Han 
aKTHBHOCTb ripoMacTHroT (cm. pHcyHOK, B) . B uejiOM HeBbicoKaH, OHa b HaMaAe 
KyjibTHBHpoBaHHH 6biAa Bee >Ke HecKOAbKO Bbiuie y uiTaMMOB 1986 r., aojito coxpa- 

HHBLUHX CBOK) BHpyAeHTHOCTb. 

KpaftHe hh3koh 6biAa riepoKCHAa3Han aKTHBHOCTb y CTapbix, aTTeHynpoBaHHbix 
uiTaMMOB Ha 32—503-m nacca>Kax. 

B npoTHBonojio>KHOCTb a nac})opa3e h riepoKCHAa3e criocoOHOCTb ripoMacTHroT 
OKHCAHTb HHyC 3eAeHbIH B HapaCTaeT B npouecce AAHTeAbHOrO KyAbTHBHpOBaHHH 
ot 3 — 8 rpaHyji b KAeTKe — Ha 2-m, ao 6— 13 rpaHyA — Ha 20-m nacca>Kax (cm. pn- 
cyHOK, r). y uiTaMMOB 5 h 8 3to HapacTaHHe 6biAO oneHb pe3KHM h coBnaAaAO 
c yTpaTOH BbicmeH CTeneHH BHpyAeHTHOCTH. y uiTaMMOB 3MB h 52B, HaoOopoT, 
HHyC-OKHCAHK)maH CHOCOOHOCTb H3MeHHAaCb HO Mepe KyAbTHBHpOBaHHH MBAO 3a 
cneTToro, mto OHa 6biAa 3HaMHTeAbHOH Ha 2 — 6-m riacca>Kax, riocAe KOTopbix bo bto- 
poM CAynae BHpyAeHTHocTb yriaAa pe3KO. 

OBCy^AEHME 

U,HTOXHMHMecKHe HccAeAOBaHHH AeHiiiMaHHH HeM HorouHCAeHHbi, c|)parMeH- 
TapHbl H HH OAHO H3 HHX He OXBBTblBBAO AHHBMHKy pOCTa 3THX napa3HTOB Ha HCKyC- 
CTBeHHOH HHTaTeAbHOH CpeAe H He y B H3 bIB BA O UHTOXHMHK) OpOM aCTHTOT C HX 
UHTOAHcJ)(|)epeHUHpoBKOH. BnepBbie npoBeAeHHoe Ha L. major Taxoe HccAeAOBaHne 
riOKa3aAO, mto Mopc})oreHe3 Aenin mbhhh b, KyAbType conpoBO>KAaeTCH cepbe3HbiMH 
H3MeHeHHHMH PHK H OKHCAHTeAbHbIX (j)epMeHTOB. 

CHH>KeHHe 6a30(j)HAHH — rAaBHoe HanpaBAeHHe H3MeHeHHH AenniM 3hhh b nac- 
ca>Ke — oOycAOBAeHO nocTerieHHbiM oOeAHeHHeM ripoMacTHroT PHK h HapacTa- 
HHeM AHCnepCHOCTH ee UHTOXHMHMeCKOrO BbIHBAeHHH. ripe>KHHe 3aKAK)MeHHH O 6eA- 
hocth 3thx napa3HTOB PHK b KyAbType (Sen Gupta e. a., 1953; XAraTHH, 1965; 
KaAAHHHKOBa, HaCbipOB, 1972) OKa3bIBaiOTCH BepHbIMH AHLHb B OTHOHieHHH OnpeAe- 
AeHHbix thhob ripoMacTHroT, rioHBAHiomHXCH c B03pacT0M KyAbTypbi; b HauaAe 
nacca>Ka AenniM bhhh BecbMa OoraTbi PHK, coAcp>KaHHe kotopoh cHH>KaeTCH 
nocTerieHHO, AOCTHran MHHHMyMa y mctbahka HMecKHx (})opM. 

Be3 yueTa Mopc|)oreHe3a ripoMacTHroT HeAb3H aACKBaTHO oueHHTb h pa3po3- 
HeHHbie CTapbie AaHHbie o mhtoxohaphhx, cyKUHHaT-AerHAporeHa3e h okhcaohhh 
HH yca 3eAeHoro B kactkbmh L. donovani h L. braziliensis b KyAbTypax (Sen Gupta 
e. a., 1953; Guha e. a., 1956; Souza, Kothare, 1960; Chacravarty e. a., 1962). 
Meibipe nocAeAOBaTeAbHo CMeHHiomHe Apyr Apyra b riacca>Ke Mopcf)OTHria ripo- 
MaCTHTOT HeCKOAbKHX H3yMeHHbIX BHAOB AeHLHMaHHH (KaAAHHHKOBa H Ap., 1987a, 
19876; H. A. Ko6y3eBa —AHMHoe coo6lu.) pa3AHMaiOTCH He TOAbKO no coAepwa- 
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HHK) PHK, HO H no aKTHBHOCTH OnpeAeAeHHblX OKHCA HTeJlbHbIX (J)epMeHTOB. rOCHOA- 
CTByiomHe b HaqaAe nacca>Ka TeMHbie c|)opMbi HapnAy c OoraTCTBOM PHK oOAaAaioT 
BbICOKOH HHyC-OKHCAHIOmeH, AHa(J)Op33HOH H OTHOCHTeAbHO BbICOKOH HepOKCHAa3- 
HOH aKTHBHOCTbK). Y UpOCBeTAHIOmHXCH HpOM aCTHTOT CHH>KaeTCH He TOAbKO coAep- 
>K3HHe PHK, HO H aKTHBHOCTb AHa(|)Opa3bI. OAHaKO y CBeTAbIX (J)OpM OHa OHHTb 
noBbimaeTCH Ha cj)OHe npoAOA>KaiomerocH oOeAHeHHH PHK. HaKOHeu, MeTauHKAH- 
qecKHe c|)opMbi KpafiHe 6eAHbi PHK, AHac|)opa3a h HHyc-OKHCAHiomHe 4)epMeHTbi 
b hhx OMeHb cAa6bi, a nepoKCHAa3a BOBce He BbiHBAneTCH. 

U,HTOXHMHqeCKHe Ha6AK)AeHHH CBHAeTeAbCTByiOT O TOM, MTO B >KH3HeAeHTeAb- 
HOCTH H AH(J)(J)epeHUHpOBKe AeHUI M3HHH B3>KHyiO pOAb HTpaeT 30Ha UHTOHAa3MbI 
Me>KAy HApOM H KHHeTOHAaCTOM, a T3K>Ke BOKpyr HOCAeAHerO. PIOATBep>KAaK)TCH 
npe>KHHe AaHHbie 06 «oco 6 oh OKpamHBaeMOCTH» 3 toh 30Hbi (Pockhh, PoMaHOBa, 
1928), KOHueHTpauHH b Hen PHK, 3HAoriAa3MaTHqecKoro peTHKyAyMa, AbixaieAb- 
Hbix (J)epMeHTOB (Guha e. a., 1956; Souza, Kothare, 1960; KaAAHHHKOBa, HacbipoB, 
1972; Pimenta, Souza, 1985). Ba>KHO, mo 6a30(j)HAbHbiH uHToriAa3MaTHqecKHH 

«TH>K», COeAHHHHDLUHH ABe XlHK-COAep>KamHe OpraHeAAbi: HApO H KHHeTOHAaCT — 
Ha OnpeAeAeHHOH CTaAHH AH(})(})epeHUHpOBKH npOMaCTHTOT (KaAAHHHKOBa H AP-, 
1987a), OKa3aACH oqeHb OoraTbiM PHK. 

HapacTaHne BHpyAeHTHOCTH AenuiM 3 hhh b cTauHOHapHOH c{)a3e nacca>Ka 
CBH3bIBaiOT C UpHOOpeTeHHeM ripOMaCTHTOTaMH HeKOTOpbIX CBOHCTB, OTAHHaiOmHX 
hx ot MeHee hhb a3HBHbix (})opM b AorapH(J)MHMecKOH <})a3e pocTa: c noHBAeHHeM 
riAOTHoro KAeTOH hoto noKpbiTHH, onpeAeAeHHbix riOBepxHOCTHbix yrAeBOAOB, aHTH- 
reHOB, peuemopoB, c H3MeHeHHeM coAep>KaHHH /JHK, cociaBa 6eAKOB, aKTHBHOCTH 
HeKOTOpbIX (J)epMeHTOB, HX H30(})epMeHTH0r0 npO(})HAH, C OOAbHieH yCTOHHHBOCTblO 
«H03AHHX» npOMaCTHTOT K AeTaAbHOMy AeHCTBHK) MeAOBeqeCKOH CbIBOpOTKH H cno- 
coOHOCTbio k 6oAee ycrieiHHOMy B3aHMOAeftcTBHio c MaKpo(j)araMH (Doran, Herman, 
1981; Franke e. a., 1985; Rizvi e. a., 1985; Alexander e. a., 1985; Sairaiva e. a., 
1986; Sacks, Silva, 1987; Silva, Sacks, 1987; Darcy e. a., 1987; Howard e. a., 
1987; Grogl e. a., 1987; El Amin e. a., 1987; Kweider e. a., 1987; Wozenkrait, 
Blackwell, 1987; Mallinson, Coombs, 1989; Pimenta e. a., 1989, 1990). H xoth 

npOMaCTHTOT c riepeHHCAeHHblMH CB0HCTB3MH Ha3bIBaiOT MeTaUHKAHHeCKHMH, HX 
MOp(j)OAOrHH B OOAbLUHHCTBe CAyqaeB OCTaeTCH HeH3yqeHHOH. 

TeM He MeHee ri0Ka3aH0, mo MeTauHKAHqecKHe 4>opMbi — He TOAbKO (})H3ho- 
AornqecKHH BapnaHT npOMaCTHTOT, cnocoOHbiH k HHBa3HH no3BOHoqHoro xo3HHHa, 
ho h oripeAeAeHHbift Mopc})OAorHqecKHH thh, hbahioiuhhch 4)HHaAOM AHC^^epeHUH- 
pOBKH AeHLUMaHHH B TiaCCa>Ke KyAbTypbl H BeebMa CXOAHblH C MeTaUHKAHqeCKHM^ 
(J)opMaMH Trypanosoma cruzi (KaAAHHHKOBa h Ap., 1987a). 

B HacTOHiuefi paOoTe riOKa3aHO, hto MeiauHKAHqecKHe npoMacTHTOTbi HMeiOT 
h oripeAeAeHHyio UHTOXHMHqecKyio xapaKTepncTHKy. Hx ocoOchhocth — KpanHHH 
OeAHOCTb PHK, AHcnepcHan c|)opMa ee BbiHBAeHHH, oqeHb hh 3K3 h aKTHBHOCTb 
HA7JO-H-AHa(})opa3bi, HHyc-OKHCAHiomHX (J)epMeHTOB, OTcyTCTBne nepoKCHAa3bi. 
H ecAH oOeAHeHHe npOMaCTHTOT PHK b riacca>Ke ripoHexoAHT nocTeneHHO, to okhc- 
AHTeAbHbie hx chocoOhocth pe3KO MeHHiOTCH ripH riepexoAe k MeTauHKAHqecKHM 
(|)OpMaM (CM. Ta6AHU,y) . CBOHCTBa HOCAeAHHX CBHACTeAbCTByiOT O TOM, HTO OHH 
CXOAHbl C MeTaU,HKA HHeCKHM H (|)OpMaMH T. cruzi He TOAbKO MOp(})OAOrHqeCKH, 
ho h uHTOXHMHqecKH. H hoaoOho TOMy KaK y T. cruzi Tanne ocoOchhocth ecTb 
UHTOXHMHqecKan ripeaAariTauHH k cAeAyiomeft ct3ahh >KH3HeHHoro uHKAa — 
BHyTpHKAeToqHbiM aMacTHTOTaM, OeAHbiM PHK, 6eAKOM, riOAHcaxapHAaMH, Abixa- 
TeAbHblMH (J)epMeHTaMH (KaAAHHHKOBa, 1987), TaK H UHTOXHMHH MeTaUHKAHHeCKHX 
ripoMacTHroT L. major MO>KeT OTpa>KaTb riOAoOHyio ripeaAariTauHio k aHaAorHq- 
HOH BHyTpHKAeTOHHOH 3M aCTHTOTHOH CTaAHH B pa3BHTHH AeHLUMaHHH. KaK 
h y T. cruzi , CAeAyioman 3a MeTauHKA hhcckhmh npoMacTHroTaMH aMacTHroTHan 
CTaAHH AeHLUMaHHH OTAHqaeTCH cAaOoft AH(|)(|)y3HOH peaKunen PHK (Gerzeli, 
1955), CHH>KeHHbiM ee CHHTe30M (Simpson, 1965), HeOoAbuiHM koahhcctbom 

Ph 60C0M, MHTOXOHAPHH, CAa6o pa3BHTbIMH amiapaTOM r OA bA>K H H KHHeTOHAaCTOM 
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(Rudzinska e. a., 1964; Creemers, Jadin, 1967), CHH>KeHHbiM AbixaHHeM (Janovy, 
1967), OTcyTCTBHeM uhtoxpomob (Krassner, 1966). B o6Hapy>KeHHbix «nepexoA- 

HbIX» CBOHCTBaX MeTaUHKAHHeCKHX HpOM aCTHTOT — eme OAHO AOKa3aTeJl bCTBO 
hx Ha3HaqeHHH — ocymecTBAHTb A ajibHeftmee pa3BHTHe jieftiuMaHHH b fio3bohom- 
HOM X03HHHe, COeAHHHH TeM CaMbIM o6e MaCTH HX >KH3HeHHOrO UHKJia. 

CBH3aHHbie c Mopcf)oreHe30M uhtoxhm nqecKHe npeo6pa30BaHHH npOMacTHroT 
b Ka>KAOM nacca>Ke KyjibTypbi bochpoh3boahtch 3aHOBO. OAHaKO ot nacca>Ka k nac- 
ca>Ky MeTa6oAHMecKHe bo3mo>khocth KyAbTypaAbHbix cf)opM H3MeHHK)TCH. H naAe- 
HHe BHpyAeHTHOCTH B FipOUeCCe KyAbTHBHpOBaHHH CBH33HO He TOAbKO C FIOCTeFieHHOH 
yTpaTOH CFI 0 C 06 h 0 CTH npOMaCTHrOT TpaHC(})OpMHpOBaTbCH B MeTaUHKAHHeCKHe 
(J)opMbi, ho h c onpeAejieHHbiMH uHTOXHMHqecKHMH npeo6pa30BaHHHMH Been nonyjiH- 
uhh KyAbTypaAbHbix c|)opM h npe>KAe Bcero co CHH>KeHHeM hx HA/XO-H-AHa(J)opa3- 
HOH, a T3K>Ke nepOKCHAa3HOH aKTHBHOCTH. YpOBeHb 3KTHBHOCTH 3THX (J)epMeHTOB 
naAaeT napaAAeAbHO BHpyAeHTHOCTH, a b Haqajie KyAbTHBHpoBaHHH 0Ka3biBaeTCH 
B3>KHbIM AAH AAHTeJIbHOrO ee COXpaHeHHH. 3ia KOppeAHUHH FipOHBAHeTCH H B Me>K- 
LUTaMMOBblX pa3JIHMHHX. C BHpyAeHTHOCTbK) 0C06eHH0 TeCHO CBH3aHa AHa(})Opa3a, 
H3MeHHK>maHCH oco6eHHO cymecTBeHHo. 

nocKOAbKy ot nacca>Ka k nacca>Ky aoah CAa6oaKTHBHbix no AnacJ)opa3e 
H HeaKTHBHbIX HO HepOKCHAa3e MeTaUHKAHHeCKHX c{)OpM B HOnyAHUHH yMeHbmaeTCH, 
naAeHHe aKTHBHOCTH 3THX cj)epMeHTOB B npouecce KyAbTHBHpoBaHHH JieHLHMaHHH 
KaCaeTCH TOAbKO npOMHX npOMaCTHTOTHblX (J)OpM. 3HaMHT, XOTH CaMH OTBeTCTBeH- 
Hbie 3a BHpyjieHTHOCTb nonyAHUHH MeTauHKAnqecKne npoMacTHroTbi o6j\aj\a\OT 
MHHHMaAbHOH aKTHBHOCTbK) AHa(J)Opa3bI H AHLHeHbl FiepOKCHAa3bI, AAH BOCFipOH3Be- 
AeHHH 3THX (})OpM H COXpaHeHHH BHpyAeHTHOCTH Heo6xOAHMO FIOAAep>KaHHe AOCTa- 
TOHHO BbICOKOrO ypOBHH AeHTeAbHOCTH 060HX (})epMeHTOB B OCTaAbHbIX, FipeALUeCT- 
ByiomHx Mopc{)OTHriax npOMacTHroT h, bhahmo, npe>KAe Bcero CBeTAbix cj)opMax. 
CHAbHO CHH3HBLUHCb y HpOCBeTA HKUUHXCH FipOMaCTHTOT FIO CpaBHeHHK) C TeMHbIMH, 
aKTHBHOCTb AHa(j)Opa3bI BHOBb FIOBblLHaeTCH y CBeTAbIX, qTO FipeAUjeCTByeT B03HHK- 
HOBeHHK) H3 H^X MeTaUHKAHHeCKHX (|)opM. 

Bhahmo, b npouecce KyAbTHBHpoBaHHH npoHCxoAHT He CTOAbKO CHH>KeHHe 
OKHCAHTeAbHOH aKTHBHOCTH AeHLH M 3HHH, CKOAbKO FiepeCTpOHKa HX OHepreTHHe- 
CKoro o6MeHa. KoMrieHcauneft naAeHHH Ana(})opa3HOH h nepoKCHAa3HOH aKTHB¬ 
HOCTH Mo>KeT 6biTb oAHOBpeMeHHoe HapacTaHHe HHyc-oKHCAHiomeH cfioco6hocth 
3THX KAeTOK. H eCAH aKTHBHOCTb AHa(})Opa3bI H FiepOKCHAa3bI B3>KHa AAH M0p(})0- 
reHe3a Aeniii Ma hhh b KyAbType h coxpaHeHHH BHpyAeHTHOCTH, to HHyc-OKHc aht e a b- 
Han cnoco6HOCTb CKopee cbh 3a h a c aAariTauneH napa3HTOB k ycAOBHHM KyAbTHBH- 
poBaHHH, c aTTeHyauneft. 

U.HTOXHMHHeCKHe HCCAeAOBa HHH HOKa3bIBa K3T, qTO HCFI0Ab30BaHHbie B pa 60 Te 
AAHTeAbHO KyAbTHBHpOBaBLHHeCH LUTaMMbl HeOAHHaKOBbl. UJTaMM BeAOBa OTAH- 
qaeTCH ot AByx Apyrnx uiTaMMOB He TOAbKo 6oAee nocTOHHHbiM BOcnpoH3BeAeHHeM 
XOTH 6bl eAHHHHHblX MeTaUHKA HHeCKHX (J)OpM (KaAAHHHKOBa H AP-, 1992), HO 
H AOCTaTOqHO BbICOKOH AHacf)Opa3HOH aKTHBHOCTbK) Ha (})OHe KpaHHe HH3KOTO 
OKHCAeHHH HHyCa 3eAeHOrO. 3 t 0 MO>KeT CBHAeTeAbCTBOBaTb O HeOAHHaKOBbIX BHpy- 
AeHTHbix noTeHUHHX Aa>Ke aTTeHynpoBaHHbix LUTaM mob AeniuMaHHH h eme pa3 fioa- 
TBep>KAaeT CBH3b MeTauHKAoreHe3a c uhtoxhm Hen npOMacTHroT. 
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VIRULENCE AND SOME CYTOCHEMICAL CHARACTERISTICS 
OF LEISHMANIA MAJOR DURING THE LONG-TERM CULTIVATION 
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It has been shown that morphogenesis of Leishmania major in each culture passage is characteri¬ 
sed by the depletion of RNA and increase in its dispersion degree, by the change of the NADP-H-dia- 
phorese, peroxidase and Janus green-B-oxidative activity in the promastigotes. 

Cytochemical peculiarities of invasive metacyclic promastigotes are an extreme depletion of 
RNA, its disperse form, a low activity of oxidative enzymes. This properties may manifest the pre¬ 
adaptation of Leishmania promastigotes to the development in vertebrate host. 

In the process of long-term cultivation of L. major the virulence, the metacyclogenesis, and 
the level of NADF-H-diaphorase and peroxidase activity decrease from passage to passage, but the 
ability to oxidate the Janus green-B increases. 
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